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ICubeX Components

- Pre-requisites: OSX 10.10 with latest version of XCode. Prior versions should work
too but one might need to set the "Base SDK" setting under "Build Settings" to the
correct earlier version of the OSX SDK.

1. Download and unzip of v0.8.4_osx_release_icube.zip (see http://icubex.com/isea).

2. Go into addons/ofxICube/examplelCubeX folder, and open the XCode project file,
and try to compile it. The first time will take a while as the oF library is big. Make sure
the application is selected to compile the final executable:


http://icubex.com/isea

3 § v o=z examplelCubeX (3 v HE My Mac yeX
%2 openFrameworks B -
Q A O Edit Scheme... @ examplelCubeX

New Scheme... L

lelCubeX  Manage Schemes... General (

t, OS X SDK 10.1w

aMIDl.framework PROJECT Basic

nFrameworks-Info.plist examplelCubeX

ect.xcconfig

R /A examplelCubeX

3. Run the app, and assuming |I-CubeX Connect (http://icubex.com/connect) is running,
you should be able to just press "auto connect" and start controlling the digitizer!



http://icubex.com/connect

I-CubeX-oF Integration

Project Setup

- Make sure I-CubeX Connect (http://icubex.com/connect) is running.

- Go to openframeworks root/projectGenerator_osx folder.

- Run the project generator executable.

- Name the project, and click on Addons. Note: if you want to change the location of
the project, make sure it is in the same position relative to openframeworks root

folder!

- Check ofxICubeX and ofxMidi, and go back to previous page.


http://icubex.com/connect

. ” PROJECT
% GENERATOR

<< CLICK TO CHANGE THE DIRECTORY

Addons: ofxICubeX, ofxMidi << CLICK TO SELECT ADDONS

GENERATE PROJECT

- Click generate, and go into the generated location to open the XCode Project.

Coding for I-CubeX+openFrameworks

Open the newly created XCode project (default in the location below) :

mylCubeXTest
22 =)o =mv %y 0 a9 g Q
.DS_Store .DS_Store .DS_Store .DS_Store
addons > myApps > emptyExample > addons.make
apps > mylCubeXTest > bin L4
CHANGELOG.md config.make
docs 4 Makefile
examples >
export > openFrame...ks-Info.plist
INSTALL.md s Project.xcconfig
libs > src >
LICENSE.md
other
project...ator_osx »
README.md
scripts L4

Click on the project, select "Build Phases", and press the + button at the bottom.



B & QA A & =
) mylCubeXTest
1 target, OS X SDK 10.10
= openFrameworks-Info.plist
& Project.xcconfig
Y [ src

c- main.cpp
c- ofApp.cpp
h ofApp.h
P | openFrameworks
Vv | | addons
» | ofxICubeX
» | ofxMidi
b | frameworks
5&3 mylCubeXTestDebug.app

> B |®[<
[

PROJECT
% mylCubeXTest

TARGETS
/A mylCubeXTest
74 Myt

& mylCubeXTest

General

+

mylCubeXTest.xcodeproj

Capabilities Info

» Target Dependencies (1 item)

> Compile Sources (14 items)

Build Settings

¥ Link Binary With Libraries (16 items)

Name

é Accelerate.framework

QTKit.framework

58 GLUT.framework

# openFrameworksDebug.a

54 AGL.framework

@ ApplicationServices.framework

{54 AudioToolbox.framework

{54 CoreAudio.framework

{54 CoreFoundation.framework

(54 CoreServices.framework

(% OpenGL.framework

(24 QuickTime.framework

53 AppKit.framework

4 Cocoa.framework

53 IOKit.framework

{74 CoreVideo.framework

+

Add the CoreMIDI framework to the project :

Build Phases Build Rules

Q

Status

Required
Required $
Required $
Required
Required §
Required
Required
Required $
Required $
Required
Required §
Required
Required $
Required
Required

Required

Drag to reorder frameworks

IMmylwvupeA lesL. xcouepruj

asi

Choose frameworks and libraries to add:

Q. midi

xJ

v |_'|0

S X 10.10

CoreMIDI.framework

Set the active scheme to Debug the target app (and not openFrameworks lib), and try
building the project. It should compile without error.
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Now we are ready to get to the coding.
Add to ofApp.h:

#include "ofxICubeX.h"

and create the following member variables:

ofxICubeX mylCubeX;

ofApp.h

| £ 9 mylCubeXTest ) src ) h ofApp.h ) [E] class ofApp

#pragma once

#include "ofMain.h"
#include "ofxICubeX.h"

class ofApp : public ofBaseApp{

public:
void setup();
void update();
void draw();

void keyPressed(int key);

void keyReleased(int key);

void mouseMoved(int x, int y );

void mouseDragged(int x, int y, int button);
void mousePressed(int x, int y, int button);
void mouseReleased(int x, int y, int button);
void windowResized(int w, int h);

void dragEvent(ofDragInfo dragInfo);

void gotMessage(ofMessage msg);

[ R e el e el el el el el el
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ofxICubeX myICubeX;

[ ]
+

[ B |
(=N, |
“
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In the of App.cpp file, do the following in the setup to check if the virtual MIDI ports are
working:

ofSetLoglLevel(OF_LOG_VERBOSE);
ofxMidiln::listPorts();
ofxMidiOut::listPorts();



1 #include "ofApp.h"

2

| ) EE— .
4 void ofApp::setup(){

5

6 ofSetLogLevel(OF_LOG_VERBOSE) ;

7 ofxMidiIn::listPorts();

5 ofxMidiOut: : listPorts();

ol 1

10

W -

Build the app, activate the debug console and then run it.

m Find Navigate Editor Product Debug Source

2y | Standard Editor > Running mylCubeXTest : mylCubeXTest Re
Assistant Editor >
1 Version Editor > T (
Navigators p ubeXTest) [ src) c. ofApp.cpp ) MK
Debug Area Wl Activate Console 0%C
Utilities

Shnw Neahiin Area NRY

When the app runs, you should see the I-CubeX related MIDI ports (in addition to any other
ports you might have installed) listed. If not, check that ICubeX Connect
(http://icubex.com/connect) is running.



http://icubex.com/connect

[notice
[notice
[notice
[notice

ofxMidiIn: 1 ports available
ofxMidiIn: ©0: USB-microDig 0183
ofxMidiOut: 1 ports available
ofxMidiOQut: ©: USB-microDig 0183

el el el Bl

All Output £ Wﬂ |

Now, we can connect to the port and start controlling the digitizer!
Add the following lines to the setup() function:

mylCubeX.connectMidiOut(0);
mylCubeX.connectMidiln(0);
mylCubeX.setMode(0);
mylCubeX.setStream(true, 0);

Note that the values passed into the connect functions are the indices of the ICubeX MIDI
ports. If you have existing ports in your system, they might not be 0!



#include "ofApp.h"

void ofApp::setup(){

ofSetLoglLevel(OF_LOG_VERBOSE);
ofxMidiIn::listPorts():
ofxMidiOut: :listPorts():

myICubeX.connectMidiOut(@);
myICubeX.connectMidiIn(@);
myICubeX.setMode(0);
myICubeX.setStream(true, 0);

Make the sensor control something!

Now we're ready to use the sensor value to do something. While this is not an oF tutorial, we
will go over some basic functionality of openFrameworks to get started.

The main operation of an oF app is in the update() and draw() functions, which are called
repeatedly. Usually, we do behind the scenes updates using the update() and any visual

update with the draw().

In our simple example, we will grab the latest sensor value(s) from the I-CubeX digitizer, and
then use that value to change the drawing of something on screen.

We add a member variable to ofApp.h for storing the sensor value:

int sensorVal;
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void

void
void
void
void
void
void
void
void
void
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draw();

keyPressed(int key);

keyReleased(int key);

mouseMoved(int x, int y );
mouseDragged(int x, int y, int button);
mousePressed(int x, int y, int button);
mouseReleased(int x, int y, int button);
windowResized(int w, int h);
dragEvent(ofDragInfo dragInfo);
gotMessage(ofMessage msg);

ofxICubeX myICubeX;
int sensorVal;

And then the following code to ofApp.cpp (update and draw functions):

I

void of App::update()}{

sensorVal = mylCubeX.getSensorData(0);

}
I

void ofApp::draw()

ofBackground(0, 0, 0); //set background to black
float x = ofGetWidth()/2;
float y = ofGetHeight()/2;

ofSetCircleResolution(120);
ofSetColor(200, 200, 200); //set drawing colour to grey-ish white
ofCircle(x, y, 10+1.5*sensorVal); // draw a circle proportional to sensor value

string some_text = "sensor 0 val =" + ofToString(sensorVal);
ofDrawBitmapString(some_text, 10, 10);



81« I mylCubeXTest src ) et ofApp.cpp ) No Selection

=
void ofApp::update(){

sensorVal = myICubeX.getSensorData(@);

3

L=
void ofApp::draw(){
ofBackground(@, @, @); //set background to black
float x = ofGetWidth()/2;
float y = ofGetHeight()/2;

ofSetCircleResolution(120);
ofSetColor(200, 200, 200); //set drawing colour to grey-ish white
ofCircle(x, y, 1@+l.5%sensorVal); // draw a circle proportional to sensor value

string some_text = "sensor @ val = " + ofToString(sensorVal);
ofDrawBitmapString(some_text, 1@, 18);
}

=

If all goes well, you will see something like the following, and the radius of the circle will
change as the sensor value is changed.




Now, we are ready to integrate M+M!

M+M Middleware

Download + Install

Download the installer package for M+M here:

http://www.mplusm.ca/documentation/downloads/

Version 1.6.2 is the one we'll be using.

Open the .pkg file, and follow the instructions.

Check Installation

Once installed, verify the install by opening up two terminal windows, and open in this order:
"yarpserver", "m+mRegistryService", and the m+m manager application (see the

Applications folder on your computer).

[ NN ] 7> johnty — yarpserver — 80x24

@ johnty — m+mRegistryServi — 80x24

[08/09 18:04:50] johnty@Small-MBP:~ (503)%
[08/09 18:04:50] johnty@Small-MBP:~ (503)$% yarpserver

NNl L N N
A N T N [ I |
| I e M o B
7/ s VIR O N

Call with --help for information on available options

Options can be set on command line or in /Users/johnty/Library/Application Suppo
rt/yarp/config/yarpserver.conf

Using port database: :memory:
Using subscription database:
IP address: default

Port number: 10000

yarp: Port /root active at tcp://192.168.1.71:10000

imemory:

Registering name server with itself:

* register "/root" tcp "192.168.1.71" 10000
+ set "/root" ips "127.0.0.1" "192.168.1.71"
+ set "/root" process 1558

* register fallback mcast "224.2.1.1" 10000
+ set fallback ips "127.0.0.1" "192.168.1.71"
+ set fallback process 1558

m+m manager View  Operation

Registry
S /$ervice

Out /Service/status

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

04:
04:
04:
04:
04:
04:45]
04:45]
04:45]
04:45]
04:45]
04:45]
04:45]
04:45]
04:45]
04:45]
04:46]
04:46]
04:461]
04:46]
04:46]
[08/09 18:04:46]
[08/09 18:04:46]
registered Small

[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/09
[08/69
[08/09
[08/09
[08/09

44]
44)
44]
44]
a5]

johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Smal1-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small1-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Smal1-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:
johnty@Small-MBP:

~
~
~
~
~

~

(547)%
(547)%
(547)$
(547)%
(547)%
(547)%
(547)$
(547)%
(547)%
(547)%
(547)$
(547)%
(547)$
(547)%
(547)$
(547)%
(547)$
(547)%
(547)$
(547)%
(547)%
(547)% m+mRegistryService

MacBook Pro._yarpns._tcp.local.

You should see the above. Keep these running in the background.

Notes:


http://www.mplusm.ca/documentation/downloads/

- If there was an existing yarpserver configuration that doesn't match, there will be an
error, run "yarp config --clean" to override the mismatched settings, and then launch
yarpserver again.

- If for some reason the path to the above binaries aren't set up, go to the /opt/m+m/bin
folder ("cd /opt/m+m/bin") before running the two commands.

Add Additional Dependencies to XCode Project

First, under the project target's "Build Settings"-> "Header Search Paths", add
"lopt/m+m/include". Hint: use the search bar to find this field quickly, as shown in the red
rectangle in the image below.

mylCubeXTest.xcodeproj

Capabilities Info Build Settings Build Phases Build Rules

B3| < & mylCubeXTest
D General
PROJECT Basic Levels

\'j mylCubeXTest

TARGETS
;;Ag mylCubeXTest

+ - @

V¥ Search Paths
Setting
Always Search User Paths

P Header Search Paths
User Header Search Paths

Next, add "/opt/m+m/lib" to Library Search Paths:

+ Q~ header search

o mylCubeXTest

Yes &
"../../../libs/openFramewo

$(OF_CORE_HEADERS)

/

I/o

i
/
/
S
i
/
/
/

i

../../addons/ofxICubeX/libs
/../addons/ofxICubeX/libs/ICubeXInterface
/../addons/ofx|CubeX/src
/../addons/ofxMidi/libs
J/../addons/ofxMidi/libs/pgmidi
../../addons/ofxMidi/libs/rtmidi
/../addons/ofxMidi/src
/../addons/ofxMidi/src/desktop

./addons/ofxMidi/src/ios

pt/m+m/include]

+ —




Ba | <
[
PROJECT

@ mylCubeXTest

TARGETS
/A mylCubeXTest

B3 mylCubeXTest

General

Capabilities Info

Build Settings

¥ Linking

Debug Information Format

Setting

Compatibility Version

Current Library Version

Dynamic Library Install Name
Dynamic Library Install Name Base
Mach-O Type

Perform Single-Object Prelink

¥ Search Paths

V Apple LLVM 6.1 - Language

Setting

P Library Search Paths

Setting

Generate Floating Point Lit
Recognize Built-in Functio|

Build Phases Build Rules

Q library

e

A
v

,A\ mylCubeXTest

Executable ¢
No ¢

,A mylCubeXTest

<Multiple values>
| /opt/m+m/iib

Add to "Other Linker Flags" (read “-I” as "minus lowercase L") :

-IlYARP_OS
-IYARP _init
-Im+mCommon
-lodLogging




B2 | < B mylCubeXTest <
D General Capabilities Info Build Settings Build Phases Build Rules
PROJECT Basic Levels + Q~ Other linker (]
@ mylCubeXTest
TARGETS A 4 Linking
/A mylCubeXTest Setting A myICubeX
Link With Standard Libraries Yes $
» Other Linker Flags "../../../libs/poco/lib/osx/PocoCrypt...
Quote Linker Arguments Yes &
$(OF_CORE_LIBS)
-IYARP_OS
-IYARP_init
-Im+mCommon
-lodLogging
g s
+ - @

Finally, to Build Phases->Run script, append the following to the bottom:

install_name_tool -change libACE.dylib "@rpath/libACE.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libYARP_OS.1.dylib "@rpath/libYARP_OS.1.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libYARP_init.1.dylib "@rpath/libYARP_init.1.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libYARP_sig.1.dylib "@rpath/libYARP_sig.1.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libYARP_dev.1.dylib "@rpath/libYARP_dev.1.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libYARP_name.1.dylib "@rpath/libYARP_name.1.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libm+mCommon.dylib "@rpath/libm+mCommon.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"
install_name_tool -change libodLogging.dylib "@rpath/libodLogging.dylib"
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/MacOS/$PRODUCT_NAME"



BE | € & mylCubeXTest

D General Capabilities Info Build Settings Build Phases Build Rules
PROJECT + Q
mylCubeXTest f Trmmmm—— Ty
QuickTime.framework Required
TARGETS AppKit.framework Required
/A mylCubeXTest = _
Cocoa.framework Required §
10Kit.framework Required
CoreVideo.framework Required
+ Drag to reorder frameworks
¥ Run Script
Shell /bin/sh
1 ecp -f ../../../1libs/Tmodex/1ib/osx/1ibfmodex.dylib
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/Mac0S/
libfmodex.dylib"™; install_name_tool -change ./
libfmodex.dylib @executable_path/1libfmodex.dylib
"$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/Mac0S/
$PRODUCT_NAME";
2 mkdir -p "$TARGET_BUILD_DIR/$PRODUCT_NAME.app/Contents/
Resources/"
3 ¢p —-f "$ICON_FILE" "$TARGET_BUILD_DIR/$PRODUCT_NAME.app/
Contents/Resources/"
4 install_name_tool -change libACE.dylib "@rpath/
1ibACE.dylib" "$TARGET_BUILD_DIR/$PRODUCT_NAME.app/
o= @ Contents/Mac0S/$PRODUCT_NAME"

It's a good idea to compile at this point just to make sure everything still works...

Now, we are ready to add the Yarp/M+M bindings.



Yarp Bindings to oF Application
Add the following two lines to the top of ofApp.h:

#undef check //needed for OSX oF integration
#include "yarp/os/all.h"

using namespace yarp::0s;
using namespace yarp::os::impl;

ofApp.h
ofApp.h i

4 @ mylCubeXTest ) | | src ) L ofApp.h ) No Selection

#pragma once

#include "ofMain.h"

#include "ofxICubeX.h"

#undef check //needed for 0SX oF integration
#include "yarp/os/all.h"

using namespace yarp::os;
using namespace yarp::os::impl;

and the following member variables:

Network yarp;
BufferedPort<Bottle> port;

#pragma once

#include "ofMain.h"

#include "ofxICubeX.h"

#undef check //needed for 0SX oF integration
#include "yarp/os/all.h"

using namespace yarp::o0s;
using namespace yarp::0s::impl;

class ofApp : public ofBaseApp{

public:
void setup();
void update();
void draw();

void keyPressed(int key);

void keyReleased(int key);

void mouseMoved(int x, int y );

void mouseDragged(int x, int y, int button);
void mousePressed(int x, int y, int button);
void mouseReleased(int x, int y, int button);
void windowResized(int w, int h);

void dragEvent(ofDragInfo dragInfo);

void gotMessage(ofMessage msg);

ofxICubeX myICubeX;

Network yarp;
BufferedPort<Bottle> port;



Now add the following to of App.cpp's setup() function:

yarp.init();
port.open("/I-CubeX");

of App.cpp

£ @ mylCubeXTest ) | | src ) o- ofApp.cpp » m of App::setup()
#include "ofApp.h"
1/
void ofApp::setup(){

ofSetLoglLevel (OF_LOG_VERBQSE) ;

ofxMidiIn::listPorts();

ofxMidiOut::1listPorts();

myICubeX.connectMidiOut(@);

myICubeX.connectMidiIn(@);

myICubeX.setMode(0);

myICubeX.setStream(true, @);

yarp.init();

port.open("/I-CubeX");
}

of App.cpp

£ mylCubeXTest ) | src ) c. ofApp.cpp ) [ ofApp::setup()

#include "ofApp.h"

/!
void ofApp::setup(){

ofSetLoglLevel (OF_LOG_VERBOSE);
ofxMidiIn::listPorts():
ofxMidiOut::listPorts():

myICubeX.connectMidiOut(Q);
myICubeX.connectMidiIn(0Q);
myICubeX.setMode(Q);
myICubeX.setStream(true, 0);

yarp.init();
port.open("/I-Cubex");
}

Compile and run the application, and you should see the following show up in the M+M
manager application (make sure yarpserver and m+mRegistryService is still running!) :



m+m manager View Operation

Registry

S /$ervice

Out /$ervice/status L
192.168.1.71:10586
I/0 /I-CubeX

Now we have a yarp port from which we can send data from the openFrameworks
application and the network!

Sending Data from I-CubeX Sensor to network
Add the following code to the update() function of of App.cpp:

int currVal = mylCubeX.getSensorData(0);
yarp::os::Bottle* bot;

bot = &port.prepare();

bot->clear();

bot->add(currVal);

port.write();

ofSleepMillis(5);

//
void ofApp::update(){

int currval = myICubeX.getSensorData(0);

yarp::os::Bottlex bot;

bot = &port.prepare();

bot->clear();

bot->add(currval);

port.write();

ofSleepMillis(5);

This gets the data from the first sensor, and puts it in the port.

To test this, open a terminal and start a reader using:

yarp read /sensorReader (once again, if it doesn't find "yarp" cd into opt/m+m/bin first...)



GO m+m manager s measured

m+m manager View  Operation

[ BoN ] mylCubeXTest — yarp — 80x24

[08/09 19:14:12] johnty@Small-MBP:myICubeXTest (516)$ yarp read /reader

[08/09 19:14:18] johnty@Small-MBP:myICubeXTest (516)$

[(08/09 19:14:19] johnty@Small-MBP:myICubeXTest (516)$

[08/09 19:14:19] johnty@Small-MBP:myICubeXTest (516)%

[08/09 19:14:19] johnty@Small-MBP:myICubeXTest (516)$

[08/09 19:14:19] johnty@Small-MBP:myICubeXTest (516)$%

[68/09 19:14:19] johnty@Small-MBP:myICubeXTest (516)%

[98/09 19:14:19] johnty@Small-MBP:myICubeXTest (516)$

[08/09 19:14:20] johnty@Small-MBP:myICubeXTest (516)$ yarp read /sensorReader

yarp: Port /sensorReader active at tcp://192.168.1.71:11148

yarp: Receiving input from /$$$_checkdirection/channel_4ed@3@® to /sensorReade

using tcp

0 yarp: Removing input from /$$$_checkdirection/channel_4ed@30@ to /sensorReader
“~Cyarp: Interrupting...

[08/09 19:15:28] johnty@Small-MBP:myICubeXTest (517)%

[08/09 19:15:28] johnty@Small-MBP:myICubeXTest (517)$

[08/09 19:15:28] johnty@Small-MBP:myICubeXTest (517)$

[08/09 19:15:29] johnty@Small-MBP:myICubeXTest (517)%

[08/89 19:15:29] johnty@Small-MBP:myICubeXTest (517)$ yarp read /sensorReader
yarp: Port /sensorReader active at tcp://192.168.1.71:11148

Now we can connect the output to the "sensorReader". in the m+m manager application,
alt+left click on the I-CubeX block, which should bring up a dot:

192.168.1.71:10586
I/0 /I—Cl..e)s 192.168.1.71:11140

In /sensorReader

and then left click on the /sensorReader block to make the connection:

192.168.1.71:10586
I/0 /I-CubeX 192.168.1.71:11140

In /sensorReader

Now go to the terminal where the sensorReader was opened, and you should see values
streaming in the window. This data is now available on the M+M network, and can be used
by any services and devices!

To disconnect cmd+left click on the source block, and then left click on the destination block.



